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Abstract of GB 1472291 

1472291 Rotary positive disptacement devices 
W C BLYTHING 24 Dec 1974 [8 Jan 1974] 
00820/74 Heading F1F A rotary positive 
displacement device comprises a housing and 
two rotors which on adjacent faces have 
regularly spaced, radially extending teeth with 
one rotor having one more tooth than the other 
and the rotational axes of the rotors are 
inclined so that the spaces between the teeth 
vary cyclically. The outer surface defined by 
the two rotors is spherical and is engaged by 
the inner, similarly shaped surfaces of two (as 
shown) or more ring members 22, 23 which 
are apertured to allow fluid- flow into and out of 
these spaces from and into inlet and outlet 
passages in the housing. As described, the 
ring member 23 has a series of apertures 28 
with respective non return valves 29 which 
communicate via an arcuate port 27 in the 
casing with an inlet duct 25 and this ring is 
rotat- able by a handle (not shown) to control 
fluid-flow into the teeth spaces. A similar 
arrangement is on the outlet side of the device 
in the ring member 22. Alternatively the 
apertures may be replaced by a respective slot 
in each ring member. 
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(54) A ROTARY POSITIVE DISPLACEMENT UNIT 



(71) I, WnxiAM Charles Blything. 
of 37 Pendragcn Road, Perry Barr, 
Birmingham B42 IRN, a British subject, 
do hereby declare the invention, for which 
5 I pray that a patent may be granted to me, 
and the mtethod by which it is to be per- 
formed, to be particularly described in and 
by the following statement: — 

This invention relates to a rotary posi- 

10 tive displacement unit of a kind comprising 
a housing and two rotors mounted in the 
housing, each rotor having a face formed 
with regularly spaced and radially extend- 
ing teeth, there being one more tooth on 

15 one rotor than on the other, the rotors 
being arranged for rotation relative to each 
other with their ceeth in mesh and with 
their axes of relative rotation inclined with 
respect to each other whereby, when the 

20 rotors rotate, relative rotation between the 
rotors occurs and the teeth of the rotors 
move alternately into and out of mesh to 
produce a cyclic variation of the volumes 
between the teeth of the rotors, portions 

25 of the rotors adjacent to and including the 
teeth having a common spherical outer sur- 
face. Hereinafter such rotary positive dis- 
placement units wfll be referred to as being 
"of the kind described". 

30 Sitch a unit is described and claimed in 
British Patent Specification No. 1099085. 
A unit of the kind described is also de- 
scribed in British Patent Specification No. 
1 273 987 which includes claims to a man- 

35 ner of manufacturing suitable toothed 
rotors for such units. 

The present invention consists in a rotary 
positive displacement unit of the kind de- 
scribed and in which the axes of rdative 

40 rotation of the rotors are fixed relative to 
the housing and both the rotors rotate 
relative to the housing, wherein the rotors 
are located in a ring assembly comprising 
two or more ring elwnents defining a com- 

45 mon spherical internal surface which seal- 
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ingly engages the common sjdierical outer 
surface of the rotors, the ring assembly 
being apertured to enable fluid communica- 
tion to take place between the exterior of 
the housing, through ducts in the housing, 
and the volumes 'between the teeth of the 
rotors in the arc of movement of the rotors 
where the volumes are increasing and in 
the arc of movement of the rotors where 
the volumes are decreasing. 

One of the ring elements of the ring 
assembly may be integral with and be 
formed by a part of the housing of the 
unit. 

A first one of the ring elements may be 60 
apertured to enable fluid communication 
with the volumes between the teeth in the 
arc of movement of the rotors where the 
volumes are increasing and a second one 
of the ring elements may be apertured to 65 
enable fluid communication with the 
volimies between the teeth in the arc of 
movement of the rotors where the volumes 
are decreasing. The first ring element may 
be arranged to enable fluid communication 70 
with the volumes between the teeth over a 
selected length of and to a given point in 
the arc of movement of the rotor Where 
the volumes are increasing and this first 
ring element may be adjustably movable 75 
to shorten that length and to terminate 
fluid communication at an earlier point in 
the arc of movement of the rotors. In this 
way the fluid flow through the unit can be 
varied for one speed of rotation of the 
rotors by regulating the amount of fluid 
which can enter into each of the volimies 
between the teeth of the rotors. 

The preset invention also consists in a 
hydrostatic transmission system includ^ing 
a rotary positive dkplacement unit accord- 
ing to the present invention. 

The i^t^ may include a fluid coupling 
comprising a rotary positive displacement 
unit of the kind described. One such fluid 90 
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coupling is de^sbed in and illustrated in 
Figure 2 of Bi^H^atent Specification No. 
1273 987. 

An input shaft of the fluid coupling may 
5 be arranged to drive an input sheit of the 
unit according to the present invention and 
the (coupling and unh may be hydraulically 
connected togetiher in series wheretoy vaiia- 
tion in the speed of the input sihaft of the 
10 fluid coupHng causes a variation in &e fluid 
flow rate of the unit and of the fluid 
coupling. In such a system it is possible to 
obtein an infinitely variable power trans- 
mission. 

15 Embodiments of the present invention 
win now be described, by way of example, 
with reference to the accompanying draw- 
ings in which: — 
Rgure 1 is a sectional side view of a 

2Q rotary positive displa^cement unit accord- 
ing to the present invention; 
- Figure 2 is a sectional view on the line 
H-n of Figure 1; 
Figure 3 is a sectional view on the line 

25 HE-in of Figure 1; and 

Figure 4 is a sectional view on the line 
IV-'IV of Figure 1. 

The rotary positive displacement unit 
comprises a 4wo-part hou^g 10, 11 in 

30 whidi is moimted two rotoi^ 13, 14. Each 
rotor has a face formed with regularly 
spaced and radially extending teeth 15, 16 
respectively, there <being one more tooth 
on one rotor than on the other. The form 

35 of these teeth 15, 16 and a method of pro- 
ducing the teeth on members is fully de- 
scribed and 'claimed in the specification of 
patent no. 1 273 987. 
Rotor 13 has a shaft portion 17 joumal- 

40 led for rotation in housing part 10 and rotor 
14 has a shaft portion 18 joumalled for 
rotation in housing part 11. 

The radially innermost ends of the teeth 
15, 16 have a common internal sphericai 

45 surface which sealingly engages the 
spherical outer surface of a collar 19 moun- 
ted on a spigot 20 projecting from rotor 
13. Bearing units 21 by means of which 
shaft portions 17, 18 of rotors 13, 14 are 

50 joumalled are also arranged to prevent tiie 
members &:om separating from each other. 
The rotors 13. 14 are arranged to rotate 
relative to each other due to there being 
one more tooth on one rotor than on the 

55 other and in a manner described in detail in 
the specification of British patent no. 
1 099 085. The axis of rotor 13 is inclin'ed 
relative to the longitudinal axis of the 
housing and thus the axes of relative rota- 

60 tion of the two rotors 13, 14 are inclined 
with respect to each other whereby rela- 
tive rotation between the rotors can be 
caused by the rotation of both rotors rela- 
tive to the housing so that the teeth of the 

65 rotors move alternately into and out of 



mesh to produtce^Hjjvclic variation of the 
volumes between^^B teeth of the rotors 
13.14. 

Portions of the rotors 13, 14 adjacent to 
and including the teeth have a common 70 
spherical outer surface. A ring assembly 
comprising two ring elements 22 and 23' 
define a common spherical internal surface 
which sealmgly engages the conxmon 
spherical outer surfaoe of the rotors 13, 14. 75 
The ring elements 22, 23 ^ut eadi o&er 
at a plane perpendicular to the axis of rota- 
tion of rotor 14 and extending through the 
single central notional point through which 
pass aH radial limes on which the working 80 
faces of the teeth lie. The ring elements 22 
and 23 have cylindrical outer surfaces and 
are receh^ed in a cylindrical socket formed 
an housing part 11. Suitable seals 24 are 
provided between the ring elements 22, 23 85 
and the housing parts 10, 11. 

The unit is intended for use as a hydraulic 
fluid pump and the direction of rotation of 
the rotors 13, 14 is indicated by the arrows 
"A" on the aocompanying drawings. In 90 
one rotation of the rotors 13, 14 there is an 
ment of the rotors where flie volumes be- 
tween the teeth of the rotors are increasing 
and an arc of movement where the volumes 
between flie teeth of the rotors are decreas- 95 
ing. The housing is provided with diicts, a 
first one of whidi is an inlet duct 25 in- 
cluding a portion 26 defined between the 
outer face of the first ring element 23 and 
a groove 27 in the wall of housing part 11, 100 
The groove 27 extends circumferentially 
over a selected length of the arc of move- 
metn of the rotors where the volumes be- 
tween the teeth 15, V6 of the rotors 13, 14 
are increasing. The first ring element 23 105 
of the ring assembly is apertured to enable 
fiuid coinmxmication to take place between 
the exterior of the housing through the 
duct 25, 26 and the vblinnes between the 
teeth of the rotors in the arc of movement UO 
of the rotors 13, 14 where the volumes are 
increasing. This first ring element 23 is 
apertured with a series of ajxertures 28 cir- 
cumferentially ^aced apart over a similar 
selected lengtti of the arc of movement of 115 
the rotors 13, 14 where the volumes be- 
tween the teeth are increasing. Each of the 
apertures has a non-return valve 29 per- 
mitting flow only from the duct 25. 26 into 
the rotors 13. 14. 120 

A duct 30 functions as an outlet duct 
and has a portion 31 defined between the 
outer face of the second ring element 22, 
and a groove 32 in the wall of the housing 
part 11, the groove 32 extending circum- 125 
f erentially over a selected length of the arc 
of movement of the rotors where the 
volumes between the teeth of the rotors 13, 
14 are decreasing. The ring element 
22 is apertured over a simfiar selec- 130 



1^ ^ 3 



ted length of the ar^ML movement 
of the rotors 13, ^^pvhere the 

vohnnes between the teern 15, 16 are 
decreasing. The ring element 22 is aper- 
5 tured with a series of apertures 31 -circmn- 
ferentialty spaced apart each aperture 33 
having a non-return valve 34 permitting 
flow only from the rotors 13, 14 into the 

~ outlet duct 30, 31. In this embodiment 

10 the ring element 22 is restrained from rota- 
tion relative to the housing by engagement 
with a peg 35 projecting from the wall of 
housing part 11. 
Ring element 23 is arranged to be 

15 rotated adjustably relative to the housmg 
by means of a handle 36 projecting from 
the ring element 23 through a slot 37 in the 
wall of the housing part 11. As is indicated 
in Figures 3 and 4 of the accompanying 

20 drawings the slot 37 in the housing is 
sufficiently long to enable the ring element 
23 to be located with all the apertures 28 
available for fluid communication with the 
portion 26 of the inlet duct or to be ad- 

25 justably rotated until all but one of the 
apertures 28 is out of communication with 
the duct 25, 26. Thus in the fullest flow 
position of the ring element 23 fluid com- 
munication is enabled over a selected length 

30 of and to a given point in the arc of move- 
ment of the rotors 13, 14 where the volumes 
are increasing and as the ring element 23 
is rotated in the opposite direction to the 
rotation of the rotors 13, 14 the length of 

35 the arc of movement in which fluid com- 
munication is enabled is shortened and the 
point at wh^ch that fluid comanimication is 
terminated is made earlier. Thus for a 
given speed of rotation the output of the 

40 unit operating as a pump can be regulated 
as the amounrt of fluid which is permitted 
to enter each volume between the teeth 15, 
16 of the rotors 13. 14 is regulated. 
The unit described herein is particularly 

45 suitable for use in a hydrostatic transmis- 
sion system including a fluid coupling com- 
prising a rotary positive displacement unit 
"of the kind described" and such as that 
described in and "illustrated in Figure 2 of 

50 British Patent Specification No. 1273987, 
An input shaft of such a fluid coupling is 
arranged to drive the shaft 18 which is 
the input shaft of the unit herein described 
and the fluid coupling and the unit are 

55 hydraulically connected together in series. 
ITie necessary connections and other com- 
ponents of the hydrauhc circuitry will be 
readily aiq>arent to those skilled in the art 
and need not be described in this specifica- 

60 tion. 

It is preferable to arrange that the maxi- 
nvum fluid output of the unit according to 
the invention can exceed the fluid flow fate 
of the coupling at any given spttd of rota- 
65 tion of the input shaft of the coupling in 



order that a reverse directio^^ rotation 
of the output sha^i of the co^^^g can be 

obtained. The pacing of the apertures 28 
and 33 in the series of apertures in the 
ring elements 23 and 22 respectively is such 70 
that no volume between the teeth 15, 16 
can communicate with more than one aper- 
ture at any given point in the rotation of 
the rotors. The non-return valves have the 
effect of making each volume between the 75 
teeth perform a pumping action in- 
dependently of any other volume. 

Tlie handle 36 comprises an internally 
screw-threaded part 38 engaged on an ex- 
ternally screw-threaded rod 39 projecting 80 
radially outwards from the ring element 
23. Hie handle 36 is thus readily retained 
in a selected angular position in the slot 
37 by screwing the part 38 against the 
outer surface of the housing part 11. In 85 
another construction retention of handle 
36 could be obtained by a resiliently pressed 
friction pad. 

The parts 10, 11 of the housing are 
secured together by bolts 40. 90 

In the hydrostatic transmission system a 
relief valve would be provided to enable 
excess fluid to return to a reservoir of the 
system. 

In a modification (not shown) of the 95 
pump described aibove valves 29 could be 
dispensed with and the series of apertures 
28 replaced by a single aperture in the 
form of a slot. In a further modification 
the series of apertures 33 in ring element 100 
22 could continue around the entire cir- 
cumference of the element so that a num- 
ber of apertures 33 would always be in a 
position to enable fluid communication into 
duct 30, 31 whatever the angular orienta- 105 
tion of the element might be. 

WHAT I CLAIM IS:— 

1. A rotary positive displacement unit 
of the kind described and in which the axes 

of relative rotation of the rotors are fixed no 
relative to the housing and both the rotors 
rotate relative to the housing, wherein the 
rotors are located in a ring assembly com- 
prising two or more ring elements defining 
a common spherical internal surface which 115 
sealingly engages the common spherical 
outer surface of the rotors, the ring assem- 
bly being apertured to enable fluid com- 
munication to take place between the ex- 
terior of the housing, through ducts in the 120 
housing, and the volumes between the teeth 
of the rotors in the arc of movement of the 
rotore where the volumes are increasing 
and in the arc of movement of the rotors 
where the volumes are decreasing. 125 

2. A unit according to claim 1 where- 
in a first one of the ring elements is aper- 
tured to enable fluid communication with 
the volumes between the teeth in the arc 

of movement of the rotors where 130 



the volumes jdWncneasiog and wherein a 
second one of^Hpng elements is apertured 
to enable fim^^mmmncation with the 
. volumes 4>etFween the teseth in the arc of 
5 moyement of the rotors where the volumes 
are decreasing. 

3. A unit accoiding to daim 2 wherein 
the first ring ekment is arranged to enable 

. fluid communication with the volumes be- 
10 tween the teeth over a selected length of 
and to a given point in the arc of move- 
ment of the rotors where the volumes are 
increasing, and this first ring element is 
adjustably movable relative to the housing 
15 to shorten that length and to terminate 
fluid communication at an earlier point 
in the arc of movement of tiie rotors. 

4. A unit according to either claim 2^ 
or claim 3 wherein the first ring element 

20 is apertuiied to enable fluid (communica- 
tion with a series of apertures circumfer- 
entially spaced apart. 

5. A unit according to claim 4 wherein 
each aperture of thie series has a non-return 

25 valve. 

6. A unit according to claim 2 or any 
preceding claim dependant upon claim 2 
wherein 5ie second ring element is arranged 
to enable fluid communication witii the 

30 volumes between the teeth over a selected 
length of the arc of movement of the 
- rotors where the volumies are decreasing. 

7. A unit according to clami 6 wherein 
the second ring element is apertured to 

35 enable fluid «oommmiication with a series 
of apertures drcumferentially spaced apart. 

8. A imit according to claim 7 wherein 
each aperture of the series 'has a non- 
return valve. 

40 9. A unit according to any one of the 
preceding ciaims and arranged to function 
as a pump for liquid and 'wherein a first 
one of the ducts in tiie housing is an inlet 
duct and communicates with the volume 

45 between the teeth of the rotors in the arc 
of movement where the volumes are in- 



creasing, a seconJ^^ of the ducts in the 
housing being anHR and communicating 
with tihe volum^^etween the teeth of 
the rotors in the arc of movement where 50 
the volumes are decreasing. 

■10. A unit uccoiding to any one of the: 
preceding claims wherein one of the ducts- 
in the housing includes a portion defined 
between the outer face of the ring assembly 55 
and a groove in a waH of the housing sur- 
rounding the ring assembly, the groove ex- 
tending circumferentially over a selected, 
length of the arc of movement of the- 
motors where either the voltmes are in- 60 
creasing t)r decreasing. 

11. A hydrostatic tran^ssion system 
including a rotary positive displacement 
unit according to any one of the preceding, 
claims. 65, 

12. The system according to claim 11 
and inchiding a fluid coupiling comprising 
a rotary positive displacement unit of the 
kind d^ribed. 

•13. The system according to daim 12 70 
wherein an iiq>ut shaft of the fluid coupling ^ 
is arranged to drive an input shaft of the 
imit and wherein the fluid coupling and 
imit are hydraulioally connected together 
in series whereby a variation in the speed 7S 
of the input shaft of the fluid coupling - 
causes a variation in the fluid flow rate of 
the unit and of the fluid coupling. 

14. A rotary positive displacement imit 
substantially as described herein with refer- 80. 
ence to and as shown in the accompanying 
drawings. 

15. A hydrostatic transmi^ion system 
substantially as described herein and in- 
cluding a imit according to clann 14. 85 
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